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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The filter cartridge which comes to twist around a perforated tube-like object the band-like 
staple-fiber nonwoven fabric which contained thermoplastic fiber and a part of the fiber intersection [ at 
least ] pasted up in the shape of Aya. 

[Claim 2] The filter cartridge according to claim 1 which is the mixed nonwoven fabric with other fiber 
for which this band-like staple-fiber nonwoven fabric contains thermoplastic fiber at least 30% of the 
weight. 

[Claim 3] The filter cartridge according to claim 1 or 2 which is the heat adhesive property bicomponent 
fiber whose melting point difference of both [ these ] resins the thermoplastic fiber which constitutes this 
band-like staple-fiber nonwoven fabric consists of a low melting point resin and a high-melting point 
resin, and is 10 degrees C or more. 

[Claim 4] this low melting point resin - a line - the filter cartridge according to claim 3 which is the 
resin chosen from the copolymer of a low density polyethylene, a low density polyethylene, a high 
density polyethylene, polypropylene, a propylene, and other alpha olefins, or low melting point 
polyester 

[Claim 5] The filter cartridge according to claim 3 this high-melting point resin of whose is a resin 
chosen from the copolymer of a high density polyethylene, polypropylene, a propylene, and other alpha 
olefins, and either of the polyethylene terephthalates. 

[Claim 6] The filter cartridge according to claim 1 to 5 to which embossing thermocompression bonding 
of this band-like staple-fiber nonwoven fabric was carried out. 

[Claim 7] The filter cartridge according to claim 1 to 5 by which heat weld of the fiber intersection of 
this band-like staple-fiber nonwoven fabric is carried out. 

[Claim 8] The filter cartridge according to claim 1 to 5 by which the twist was added to this band-like 
staple-fiber nonwoven fabric. 

[Claim 9] The filter cartridge according to claim 1 to 5 which used this band-like staple-fiber nonwoven 
fabric as the rib-like object which has the rib of 4-50, and was twisted around the perforated tube-like 
object in the shape of Aya. 

[Claim 10] The filter cartridge according to claim 9 a part of rib [ at least ] of this rib-like object is 
[ filter cartridge ] [ un-]. 

[Claim 11] The filter cartridge according to claim 1 to 5 whose voidage of this rib-like object is 60 - 
95%. 

[Claim 12] The filter cartridge according to claim 1 to 5 whose voidage of this filter cartridge is 65 - 
85%. 

[Claim 13] The filter cartridge according to claim 1 to 5 which is size as the voidage of this filter 
cartridge becomes an outer layer from a inner layer. 

[Claim 14] The filter cartridge according to claim 1 to 5 whose product of width of face (cm) and eyes 
(g/m2) the width of face of a band-like staple-fiber nonwoven fabric is 0.5cm or more, and is 200 or 
less. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention carries out the slit of the filter cartridge 
for liquid filtration, and the staple-fiber nonwoven fabric which consists of thermoplastic fiber in detail 
to band-like, and relates to the filter cartridge which twisted this in the shape of Aya. 
[0002] 

[Description of the Prior Art] Various filters are developed and produced in order to purify a fluid now. 
Especially, the cartridge type filter (it abbreviates to a filter cartridge below) with easy exchange of a 
filter is used in the broad field on industries, such as removal of the suspension particle in an industrial 
use liquid raw material, removal of the cake which flowed out of surface filtration equipment, and 
purification of industrial water. 

[0003] The kind of some [ structure / of a filter cartridge / former ] is proposed. A spool type filter 
cartridge is the most typical especially. This is made from twisting the spun yarn which becomes a 
perforated cylinder-like core with a filtering medium in the shape of Aya, and is used from manufacture 
being easy and being cheap for many years. There is a nonwoven fabric laminating type filter cartridge 
as another structure. This is the filter cartridge of the shape of a cylindrical shape which winds gradually 
some kinds of nonwoven fabrics, such as a carding nonwoven fabric, around a perforated cylinder-like 
core, and is made, and what combined various kinds of nonwoven fabrics by development of a 
nonwoven fabric manufacturing technology is put in practical use, 

[0004] However, these filter cartridges also have some faults. For example, although it carries out the 
uptake of the particle by the own aperture of spun yarn and also it carries out the uptake of the particle in 
the gap of the fluff generated from spun yarn, or spun yarn, since adjustment of the yield of a fluff and 
the gap of spun yarn effective in filtration is difficult, the particle uptake method of a spool type filter 
cartridge has a limitation in the kind of filtration accuracy which can be manufactured, and its dispersion 
in the filtration accuracy of a product is large, and it has the fault that a fine filtration-accuracy division 
Moreover, since spun yarn twists a staple fiber and is made, when a fluid flows to a filter cartridge, it 
also has the fault that the composition fiber of spun yarn drops out. 

[0005] Moreover, as for the filter of the structure which wound the double-width nonwoven fabric 1 
around the surroundings of the perforated tube-like object 13 as shown in dr aw ing 1 as it was, and the 
so-called nonwoven fabric laminating type filter cartridge, the filtration efficiency is decided by the 
nonwoven fabric. The method of making a nonwoven fabric from direct resin, such as a way it heat- 
treats and makes a staple fiber from a hot blast heating machihe, "a heating roller, etc. if needed after 
carrying out the confounding of the manufacture of a nonwoven fabric with a carding machine, an air 
RAID machine, etc. or the melt blowing method, and the span bond method, is used in many cases. 
However, any machine used for nonwoven fabric manufactures, such as a carding machine, an air RAID 
machine, a hot blast heating machine, a heating roller, a melt blow machine, and a span bond machine, 
produces the physical-properties unevenness which influences a filtration efficiency in the nonwoven 
fabric cross direction in many cases according to unevenness, such as eyes and a processing state, in the 
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machine cross direction. Therefore, a filter cartridge becomes poor [ quality ] or using the advanced 

fS^S of nXffeHnd using the nonwoven fabric from which a process and a 
Cktadtffer! Sain reason, depending on te case, a manufacturing cos. becomes h,gh aiso by 

io006] As a method for soiving the trouble of such a conventional f%fi+£^£^ 
Up the naoer and the nonwoven fabric which have porosity, to JP,6-7767,Y, it crusnes ana narru 

few anTiUs ealy to be blockaded, the filtration life of a filter will become very short. 
S Th ^ filter which twisted the slit nonwoven fabric to which 10% of the weight or more of 
LOOU/j ine niter wnicn bicomponent fiber currently divided into 0.5 deniers 

composition fiber becomes Jf ,4-43siu,a uuui i uw **** • Dro p OS ed. When this 

nonwoven facTin high-pressure water processing. Since a differen « »» 
m=SS 

of pool water or filtration of the plating liquid for galvanizer business. 

HemfsVto be Solved by the Invention] As a result of inquiring in order to solve the aforementioned 

was ; to obtain the'tubed filter cartridge excellent in the stability of dipping nature, a filtration 
life, and a filtration accuracy etc., and reached this invention. 

[2s for Solving the Problem] this invention has the the band . uke staple . 

(1) The filter cartridge which comes to twist around a perforated tube-like object the band UKe siapie 



http://www4.ipdl.jpo.go,ip/cgi-bin/tran_web_cgi_ejje 



11/15/02 



Page 3 of 13 



fiber nonwoven fabric which contained thermoplastic fiber and a part of the fiber intersection [ at least ] 
pasted up in the shape of Aya. 

(2) this - band-like - a staple fiber -- a nonwoven fabric -- thermoplasticity - fiber -- at least — 30 - % 
of the weight -- containing - others - fiber - mixing - having had -- a nonwoven fabric - it is -- (-- 
one --) — a term ~ a publication - a filter cartridge . 

(3) A filter cartridge given in (1) or (2) terms which are the heat adhesive property bicomponent fiber 
whose melting point difference of both [ these ] resins the thermoplastic fiber which constitutes this 
band-like staple-fiber nonwoven fabric consists of a low melting point resin and a high-melting point 
resin, and is 10 degrees C or more. 

(4) this - low - the melting point — a resin — a line - a low density polyethylene — a low density 
polyethylene — a high density polyethylene — polypropylene — a propylene — others -- an alpha olefin - 
a copolymer — low - the melting point - polyester - either - from - choosing - having had - a resin - 
- it is ~ (- three — ) — a term — a publication — a filter cartridge . 

(5) this — a high-melting point — a resin — a high density polyethylene — polypropylene - a propylene 
others - an alpha olefin - a copolymer - a polyethylene terephthalate - either - from - choosing - 
having had - a resin - it is -- (- three --) - a term - a publication - a filter cartridge . 

(6) A filter cartridge given in either of the (1) - (5) terms to which embossing thermocompression 
bonding of this band-like staple-fiber nonwoven fabric was carried out. 

(7) A filter cartridge given in either of the (1) - (5) terms by which heat weld of the fiber intersection of 
this band-like staple-fiber nonwoven fabric is carried out. 

(8) A filter cartridge given in either of the (1) - (5) terms by which the twist was added to this band-like 
staple-fiber nonwoven fabric. 

(9) A filter cartridge given in either of the (1) - (5) terms which used this band- like staple-fiber 
nonwoven fabric as the rib-like object which has the rib of 4-50, and were twisted around the perforated 
tube-like object in the shape of Aya. 

(10) A filter cartridge given in (9) terms a part of rib [ at least ] of this rib-like object is [ terms ] [ un-]. 

(1 1) A filter cartridge given in either of the (1) - (5) terms whose voidage of this rib-like object is 60 - 
95%. 

(12) A filter cartridge given in either of the (1) - (5) terms whose voidage of this filter cartridge is 65 - 
85%. 

(13) A filter cartridge given in either of the (1) - (5) terms which are size as the voidage of this filter 
cartridge becomes an outer layer from a inner layer. 

(14) A filter cartridge given in either of the (1) - (5) terms whose products of width of face (cm) and 
eyes (g/m2) the width of face of a band-like staple-fiber nonwoven fabric is 0.5cm or more, and are 200 
or less. 

[0010] 

[Embodiments of the Invention] Hereafter, the mode of this invention is explained concretely. The filter 
medium of the filter cartridge of this invention is the band-like staple-fiber nonwoven fabric which 
consisted of thermoplastic fiber and a part of the fiber intersection [ at least ] pasted up, and since the 
fiber intersection has pasted up, it has little defluxion of fiber compared with the spool type filter which 
used conventional spun yarn. Moreover, since the band-like staple-fiber nonwoven fabric is twisted 
around the perforated tube-like object in the shape of Aya, there is little filtration-efficiency dispersion 
of the filter length direction, and it is excellent in productivity. Furthermore, since the rib is attached to 
the band-like staple-fiber nonwoven fabric, by the increase in voidage of the appearance by having 
considered as the increase in particle uptake area and rib-like object by the irregularity of a rib, the 
change width of face of the filter-medium voidage at the time of filter manufacture spreads, there are 
many kinds of filtration accuracy which can be manufactured and the filter cartridge which was 
excellent in the filtration life can be offered. 

[001 1] All the thermoplastics in which melt spinning is possible can be used for the thermoplastic fiber 
used for this invention, as the example — polypropylene, a low density polyethylene, a high density 
polyethylene, and a line — a low density polyethylene and copolymerization polypropylene (for 
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example, a propylene is made into a subject) System resins, such as duality or plural copolymers with 
ethylene, butene-1, and 4-methyl pentene-1 grade including a polyolefine, Polyester system resins 
including these low melting point polyester that also added the isophthahc acid and copolymerized 1 the 
polyethylene terephthalate, the polybutylene terephthalate, and the acid component in addition to the 
terephthalic acid, Thermoplastics, such as polyamide system resins, such as nylon 6 and Nylon 66, 
polystyrene (atactic polystyrene, syndiotactic polystyrene), a polyurethane elastomer, a po yester 
elastomer, and a polytetrafluoroethylene, can be shown. Moreover, the resin of functionality can a so be 
used such as giving biodegradability to a filter cartridge using biodegradability resins, such as lactic- 
acid system polyester. Moreover, when using the resin which can carry out a polymerization with 
metallocene catalysts, such as a polyolefine system resin and polystyrene resin, since the property ot 
metallocene resins, such as reduction of improvement in nonwoven fabric intensity, chemical-resistant 
improvement, and production energy, is harnessed in a filter cartridge, it is desirable. Moreover, in order 
to adjust the heat adhesive property and rigidity of a staple-fiber nonwoven fabric, you may blend and 
use these resins. Also in these, when polyolefine system resins including polypropylene use it for 
comparatively hot liquid preferably from the point of chemical resistance and a price, a polyester system 
resin a polyamide system resin, or syndiotactic polystyrene resin is desirable. 
[0012] In addition, the thermoplastic fiber which constitutes the staple-fiber nonwoven fabric used by 
this invention can ensure heat adhesion of the fiber junction of a nonwoven fabric as it is the 
bicomponent fiber which 10 degrees C or more of 15 degrees C or more of meltog point differences 
become from a certain low melting point resin and high-melting point resin preferably. Although there is 
especially no upper limit of a melting point difference, the temperature gradient of the resin ot the 
highest melting point and the resin of the minimum melting point corresponds among the thermoplastics 
in which melt spinning is possible. In addition, in being the resin with which the clear melting point 
does not exist, it considers that a flow beginning temperature is the melting point. Since die probability 
that fiber will drop out when fiber deteriorates temporarily with the matter which possibility that the 
particle caught near the fiber junction when heat adhesion of a fiber junction was performed, a filter 
cartridge was formed and the amount of filtration pressure or water flow went up would flow out 
became small, and deformation of a filter cartridge became small, and was further contained in filtrate 
becomes small, it is desirable. 

[00131 The combination of the low melting point resin of this bicomponent fiber, and a high-melting 
point resin It is not what will be limited especially if there are 1 5 degrees C or more preferably [10 
degrees C or more of melting point differences ]. a line - a low density polyethylene/polypropylene, and 
a high density polyethylene/polypropylene - A low density polyethylene/polypropylene, the 
copolymer/polypropylene of a propylene and other alpha olefins, a line ~ a low density 
polyethylene/high density polyethylene, and a low density polyethylene/high density polyethylene - 
Various kinds of polyethylene/polyethylene terephthalates, polypropylene/thermoplastic polyester, 
Copolymerized polyester/polyethylene terephthalate, various kinds of polyethylene/nylon 6, 
polypropylene/nylon 6, nylon 6 / Nylon 66, nylon 6/polyethylene terephthalate etc. can be raised If the 
combination of a high density polyethylene/polypropylene is used especially also m the combination of 
various kinds of polyethylene/polypropylene, since regulation can perform easily the rigidity ot a staple- 
fiber nonwoven fabric, and adjustment of voidage in the fusing process of the fiber intersection at the 
time of nonwoven fabric manufacture, it is desirable. Moreover, when using it for comparatively hot 
liquid, the combination of the low melting point polyester / polyethylene terephthalate which 
copolymerized the terephthalic acid and the isophthalic acid as an acid component to ethylene glycol can 

[0014i e M^ other than thermoplastic fiber can also be used for the staple-fiber nonwoven 

fabric used by this invention. As an example, inorganic fibers, such as natural fibers and carbon fibers, 
such as regenerated fibers, such as rayon and cuprammonium rayon, cotton hemp silk, and pulp, and a 
metal fiber, are mentioned. Although not limited especially about the mixed rate of fiber other than these 
thermoplasticity fiber, as for the rate included in a nonwoven fabric, thermoplastic fiber needs to be 
made to be contained at least 30% of the weight. Since the nonwoven fabric intensity at the time of 
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carrying out the thermal bond of the fiber will fall if the thermoplastic fiber contained ^no^woven 
fabric I less than 30 % of the weight, there is a possibility that a nonwoven fabric ^ may ^fractu e 
according to the force applied at the time of processing at the time of forming a filter cartridge. 

snice the mermal-bond part of a fiber intersection decreases, a possibility of fiber 
becoming easy to drop out at the time of filtration, and mixing in filtrate comes out 
rooS Moreover, if eyes are reduced in order for the water flow nature of a staple-fiber nonwoven 
fabric to M or to raise water flow nature, if it is too thin, although it is not limited especially once _ the 
dia meter of sLle-yarn fiber of a staple-fiber nonwoven fabric changes with the uses and the filtration 
a S^S^f a filter cartridge, the intensity of a nonwoven fabric will fall. Moreover, since 
SsSSng up if too thick even if a staple-fiber nonwoven fabric becomes very coarse and 
J^hlS-lteSK generally it becomes the range of 5-150 micrometers of diameters of fiber. 

OOlt] ^Moreove the composition fiber of a staple-fiber nonwoven fabric does ^ "^ft^* 
be a c rX cros section, and can also use a sprit fiber and variant cross-section thread. In this case, the 
uptak > o? ^Tr P articl increases, so that the surface area of fiber is large, since it is carried out in 
many ca es on the surface of fiber, and it can make a highly precise filter cartridge from the dipping 
nature more nearly same than the case where the fiber of a circular cross section is used. 

0^7]"? sfnTe dipping nature will improve in using it for the 

nvdroohilic resins such as polyvinyl alcohol, with the raw material resin of thermoplastic fiber or a 
ffiSLd wifli cotton to a staple-fiber nonwoven fabric, or plasma etching is performed to 
a staole-fiber nonwoven face side and a hydrophilic property is raised, it is desirable. 
SffiSfiber nonwoven fabric used for this invention is manufactured from the . carding 
method the air RAID method, a paper-making method, etc. Since it is also called a web and the fiber 
Section has not pasted up the nonwoven fabric after processing by these methods has weak 
m enM it difficult ^process it into the filter cartridge of this invent™ witt J^I™^ 
to raise intensity by giving needle punch processing, water jet-needle processing, etc. to a web, and 
S3?SS>7aer intersection for preventing the fiber defluxion at the time of fixation. Although 
E EL of pasting up a fiber intersection by heat-treatment or carrying out dryness 
nroce sbg after making the solvent and emulsion of a resin used as adhesives permeate a nonwoven 
S^MipSl* the atomizing process, etc. as the adhesion method of a fiber intersec ion or 
SlwJfibric sprinkle resin powder, since the filtrate which can be used with thermal 
SceXmical resistance, etc. is limited in many cases, the method of using thermoplastic fiber as 

^tESK as the method of carrying o^—^ 

bonding as a method of carrying out a thermal bond using equipment like a heat flat calendenng-roll 
machme a LTembossing-Tollmachine, or an ultrasonic embossing machine, a hot bias through air 
Ze me vertical direction hot blast jet type, and an infrared heater type, etc. can be mentioned 
Esoeciallv since the method using a heat embossing-roll machine has quick thermocompression 
SS^d, productivity is good and can make a manufacturing cost cheap, r i this case, 
as for the area of embossing thermocompression bonding, it is desirable to carry out to 5 - 30/o of a 
^SlfiLTnonwoven surface-of-cloth product. When this area is less than 5%, since the amount of [ of 
a fiber toSlg is few, nonwoven fabric intensity tends to fall and it is in the inclination for 
S^ffli medhim to increase. Moreover, when 30% is exceeded it is because it is in the 
Ston f£ the dipping nature when considering as a filter to fall. Although it is inferior to 
P^oSv^boutSt blast through air type-heat setting machine, since a fiber intersection can be 
past "d up uniformly, it is a method effective in preventing defluxion of a ^X^Z^^d' 
you may let a flat calendering roll pass after a heat setting machine to adjust the band-like voidage and 
band-like thickness of a staple-fiber nonwoven fabric. nnnwnven fabric i e a 

T00201 As for a weight 5-200g/m2 is desirable per eyes of a staple-fiber nonwoven tabric i.e., a 

area. If this value becomes smaller than 5 g/m2, since the amount 
decrease, the unevenness of a nonwoven fabric becomes large, or %«J~^^^ i ^^ 
in which the intensity of a nonwoven fabric fell or carried out point is difficult, and there is a bird 
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clapper If this value becomes larger than 200 g/m2, since a nonwoven fabric will become thick ^on the 
oKand processing which foms a rib becomes difficult. Moreover, even if the thickness of a 
Soffit since there are few openings of a nonwoven fabric, when it is made a filter 

m^S^S^^ the width of face at the time of web formation and making a 
End ike ^ staX fiber nonwoven fabric as a method of making a staple-fiber nonwoven fabric band-like 

of carrying out the slit of the double-width staple-fiber nonwoven fabric to 

thk time changes also with eyes of the nonwoven fabric to be used, if 0.5cm or more is aesiraoie _ anu 
becomes SrtnO 5cm, adjustment of the tension at the time of there being a possibility tha a 
^^SS^fi«^ atlhe time of a slit, and rolling round a band-like nonwoven fabric to 
SSS ^wUl become difficult. Furthermore, in making the filter of the same voidage * rota 
^,ndTme becomes long and productivity falls. On the other hand, the upper limit of slit width changes 
^TaSSdSS the value of slit width (cm) x eyes (g/m2) is 200 or less. When this 

ItcZ ^liger San 200, and twisting around a perforated tube-like object and it twists around a 
SforaScSobiect since the path becomes thick too much when a band-like staple-fiber 
noSven febric is na^owed down, me space except a staple-fiber nonwoven fabric occupying within a 
Saver wiSe^ecome large and regulation of filter layer voidage will become difficult 
Moreover me pit and the volume length per filter cartridge who became thick will become short, and 
^^mXtami-like staple-fiber nonwoven fabrics will also decrease. Consequently, change of 
m'X^l^U^on o" the filtration accuracy by the gap, and improvement in a filtration life 

SSoi^Ste of a method which makes a rib form in a band-like staple-fiber nonwoven fabric 
the m etho ^f pS sing a band-like staple-fiber nonwoven fabric into a rib-like object through a stoma 
It ^2£S^b to a suitable plication guide is mentioned. An example of this manufacturing 
Z£L ±^l^mg2 ■ When taking this method, preforming of the cross-section configuration 
Juried ou ^TougnlhipLtion guide 5, the band-like staple-fiber nonwoven fabric 2 serves as a nb- 
keXc tooughme stoma guide 6 continuously, and if the rib-like object is taken over in the 
dtction ^ofTo^awing and it twists around a perforated tube-like object, it will serve as a filter 
caSge Tht "usli for the usual spool type filter cartridge can be used for the winder for 

$2^ - what usually bent and 

nroce Se wTwith a diameter of about l-3mm, and the thing which clipped the metal plate 
Z^mLTLZ* 1.3mm. When friction poses ^^^^^]^^^ s 
to a surface of metal The example of the configuration is shown in drawingl -4. The plication gume : o 
%Z£S££h regulation guide 3 and an internal ^ TnSt cC 

Although especially the configuration of the plication guide 5 is not limited, in the cross section 
configuration of the rib-like object made from this guide, what is necessary is just the guide 

which converges so that ribs may not become as parallel as possible Although the 
examPk of Ih Tcloss-section configuration of the rib-like object made by making it such is shown m 
™S (B) anT(C), it is not limited to these configurations. In these modes of this invention, 
SSk which & rib-Ike object which converged so that a part of rib [ at least ] might be i un- 
% Uel las made to form is the desirable mode of this invention. Th *>^^^ 
narallel like the cross-section configuration of drawing -5 , as shown in drawmgA (A) and (ti), even 
P wh fitatt £££ . U applied to a rib from a perpendicu.ar direction ^^SSS^ti 
ih* case where most ribs are parallel, the configuration holding power of a rib-like object is strong, ana 
me fflttato toetton by the rib configuration can be held. That is, when a rib .s not parallel m order to 

Sofa rib-like objL as compared with the xaae wher, = anb is paralM, i. can be said 

Eonwot-rfeWc TEL* changed by putting in order in series some guides from which a form 
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and a size differ, since the cross-section configuration of a rib-like object becomes fixed by the place, 
the nonuniformity of quality of a rib formation guide is lost, and it is desirable. For example, if it is 
made to deform so that the number of ribs may increase further by passing the narrower rectangle guide 
9 after giving many ribs to a band-like staple-fiber nonwoven fabric using the rib formation guide 8 ot 
Kushigata as shown in drawing 7 , a rib can be made arrangement that random it is not parallel 
r 0 025 1 In this invention, after using a band-like staple-fiber nonwoven fabric as a rib- ike object, when 
twisting around a perforated tube-like object, the 4-50 final numbers of nbs of a nb-hke object are 7-45 
pieces more preferably. The number of ribs is deficient in the effect by the filtration area expansion by 
rib grant in less than four pieces. On the other hand, if the number of ribs exceeds 50 pieces, a rib will 
become small too much, and it will become manufacture difficulty, and improvement in the filtration 
efficiency by the increase in the number of ribs will no longer be found. 

r00261 Moreover, the cross-section configuration of a rib-like object is fixable by carrying out heating 
processing of the rib-like object 7 after letting the stoma guide 6 which carried out point pass at hot 
blast or an infrared heater. Although this process is not necessarily required, since it may collapse from 
the form which the cross-section configuration designed when the cross-section configuration of a rib- 
like object is complicated or rigidity uses a high thing as a band-like staple-fiber nonwoven fabric, it is 
desirable to carry out such heating processing. . 
r00271 On the other hand, after adding a twist to this band-like staple-fiber nonwoven fabric it can also 
roll round In this case, the winder used for the usual spool type filter cartridge can be used for a winder. 
If a twist is added to a nonwoven fabric, since the voidage of the appearance of a nonwoven fabric can 
be changed by the number of twists or the strength to twist, a filtration accuracy can be adjusted. [ per 
unit length ] The number of twists at this time has 50 - 500 times per lm of band-like staple-fiber 
nonwoven fabrics of desirable ranges. If this value becomes smaller than 50 times, the effect by twist 
will hardly be acquired. Moreover, if this value increases more than 500 times, since a staple-fiber 
nonwoven fabric will be strong, rat-tail fiber will be got blocked and particle uptake nature will become 

bad, it is not desirable. e„u~i~ 
100281 Next the voidage of the rib-like object (it abbreviates to a band-like staple-fiber nonwoyen fabric 
convergence object hereafter) with which the band-like staple-fiber nonwoven fabric converged is 
explained the egg shape of the minimum area which connotes the band-like staple -fiber nonwoven 
fabric convergence object 7 for the cross section of a band-like staple-fiber nonwoven fabric 
convergence object so that it may be shown drawing 8 - the voidage of a band-like staple-fiber 
nonwoven fabric convergence object is defined as the area of 10 (an egg shape means the polygon each 
of each of that interior angle of whose is less than 180 degrees altogether) using the following formula 
from the cutting length of a band-like staple-fiber nonwoven fabric convergence object 
[00291 (Appearance volume of a band-like staple-fiber nonwoven fabric convergence object) - (cutting 
length of the cross-section x band-like staple-fiber nonwoven fabric convergence object of a band-like 
staple-fiber nonwoven fabric convergence object) . 
[00301 (Block style product of a band-like staple-fiber nonwoven fabric convergence objec ) -(weight ot 
cut band-like staple-fiber nonwoven fabric convergence object)/(density of the raw material of a band- 
like staple-fiber nonwoven fabric convergence object) 

[00311 (Voidage of a band-like staple-fiber nonwoven fabric convergence object) -{1-(d1ock style 
product of band-like staple-fiber nonwoven fabric convergence object)/(appearance volume of band-like 
staple-fiber nonwoven fabric convergence object)} xl00%[0032] 60 - 95% of the voidage of the band- 
like staple-fiber nonwoven fabric convergence object defined by this formula;s_desirabl_e and it is 80 - 
92% more preferably. By making this value into 60% or more, pressure loss when a band-like staple- 
fiber nonwoven fabric convergence object stops a bird clapper more densely than required and uses it as 
a filter cartridge can be suppressed enough, and the particle collection efficiency in a band-like staple- 
fiber nonwoven fabric convergence object can be raised further more. Moreover, by making this value 
into 95% or less, when it is used as the injury easy next door with a volume to a perforated cylinder 
object and a filter cartridge, deformation of the filtering medium by the load pressure can be made 
smaller As an example of the method of adjusting this, adjustment of guide configurations, such as 
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adjustment of rolling-up tension and a rib formation guide, etc. is mentioned. 
[0033] Moreover, it is a book when making this band-like staple-fiber nonwoven fabric convergence 
object. In this case, in order to fix a granular active carbon, ion exchange resin, etc., before processing a 
band-like staple-fiber nonwoven fabric into convergence or a rib-like object, or after processing it, it 
may paste up with a suitable binder etc., after making a granular active carbon, ion exchange resin, etc. 
intermingled, it may heat, and you may carry out heat adhesion with the composition fiber of a staple- 
fiber nonwoven fabric. _ . 

[0034] Next, the perforated tube-like object used for this invention is explained. A perforated tube-like 
object carries out the duty of the core material of a filter cartridge, and the quality of the material and 
configuration have the intensity which can bear the external pressure at the time of filtration, and it is 
not limited especially if pressure loss is not remarkably high. For example, what processed into tubed 
the stainless steel board which the injection-molded product with a grid-like aperture of a cylindrical 
shape is sufficient as, and opened many porous ceramics and stomata like the core material of the 
polyethylene currently used for the usual filter cartridge or the product made from polypropylene does 
not interfere. Or you may use other filter cartridges, such as a filter cartridge which carried out rib chip 
box processing, and a nonwoven cloth-beam time type filter cartridge. 

[003 5] Next, how to twist a band-like staple-fiber nonwoven fabric convergence object around a 
perforated tube-like object is explained. As a winder, the winder for spool type filter cartridges marketed 
can be used. After letting the rib formation guide 5 and the stoma guide 6 pass so that the band-like 
staple-fiber nonwoven fabric 2 may be rolled round in the direction of A as shown in drayving_9 , it 
becomes a filter cartridge 14 by twisting around the perforated tube-like object 13 attached in the 
direction of B and B' at the spindle 12 which rotates the traverse guide 1 1 which carries out 
reciprocating-movement movement in the direction of through and C. It is not necessary to necessarily 
make into a continuous process the process which makes a filter cartridge from a band-like staple-fiber 
nonwoven fabric, after forming a band-like staple-fiber convergence object, it is wound around the 
bobbin, and you may roll it round by the winder behind. Since the thread guide of a winder is shaken in 
the shape of Aya by the traverse cam installed in parallel with a spindle, the band-like staple-fiber 
nonwoven fabric aggregate is shaken at a perforated tube-like object in the shape of Aya, and it is 
twisted around it. What is necessary is just to twist, making it the spindle rotational speed 500 - 
2000rpm, adjusting delivery speed that what is necessary is just to also set up the winding conditions at 
that time according to the time of the usual spool type filter-cartridge manufacture, and applying suitable 
tension. In addition, the voidage of a filter layer can be changed by changing a setup of a tension 
adjustment, the rotational frequency of a spindle, etc. at this time. Since it can apply to an outer layer 
from the inner layer of a filter layer and voidage can be enlarged if these methods are used, 
improvement in the filtration life by depth type filtration can be aimed at. Moreover, a filtration 
accuracy can be easily changed not only the kind and composition of a band-like staple-fiber nonwoven 
fabric convergence object but by adjusting the ratio of the reciprocating-movement speed of a traverse 
cam, and the rotational speed of a bobbin, and changing a volume pattern. The method of the well- 
known usual spool type filter cartridge can already be used for how to attach a volume pattern. As 
shown in drawing 10 , when the interval 1 5 of thread (it is a band-like staple-fiber nonwoven fabric 
convergence object in the case of this invention) and the thread wound around the layer under one of 
them is large, a filtration accuracy becomes coarse, and a filtration accuracy becomes fine in being 
conversely narrow. Moreover, generally as the number of winds (number which a spindle rotates while a 
traverse guide moves 25cm), three to 5 rotation is used. By these methods, a band-like staple-fiber 
nonwoven fabric convergence object is twisted to an about 3 times [ of the outer diameter of a perforated 
tube-like object / 1 .5 times to ] outer diameter, and it is made a filter cartridge. By this method, since the 
ratio of the reciprocating-movement speed of a traverse guide and the rotational speed of a spindle is 
adjusted and a volume pattern can be changed, the filter cartridge of various performances can be made 
from the same band-like staple-fiber nonwoven fabric aggregate. Moreover, about the end face of a 
filter, a winding-up ****** state is still sufficient, and it may carry out sticking the gasket of 
polyethylene foam with a thickness of about 3mm etc., and you may process it so that the adhesion of a 
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filter-cartridge end face and housing may be raised. 

r00361 Thus* as for the voidage of ******** formed by the band-like staple-fiber nonwoven fabric 
convergence object, in the made filter cartridge, it is desirable that it is 65 - 85% of range. When this 
value becomes smaller than 65%, since fiber density becomes high too much, it is in the inclination for 
dipping nature to become bad. On the contrary, when this value becomes larger than 85 /o, it is to 
become easy to produce the problem of the particle which the filter cartridge transformed when filtration 
pressure was high, or carried out the uptake at once by the intensity of a filter layer becoming weak 
flowing into filtrate. Moreover, when the voidage of a filter layer is changed and voidage by the side ot 
an outer layer is made high, and it divides in the range equally divided into three in the thickness 
direction of a filter layer and considers as a inner layer, an interlayer, and an outer layer, 3 - 15 /o ot 
range has the desirable difference of the voidage of a inner layer and an outer layer If smaller than 3 / 0 , 
since there are few differences of voidage, improvement in a filtration life will not be found, and it 
larger than 15% in order to concentrate on the layer which whose difference of voidage is too large 
conversely and has the uptake of a particle, improvement in a filtration life is not obtained in this case, 
either. Since the range of the voidage of each class was mentioned above, its voidage within the limits ot 
the whole filter layer is desirable. 

[0037] In addition, dipping nature and a collection efficiency are improvable by putting a break into a 
band-like staple-fiber nonwoven fabric beforehand, or making a hole. In this case, about 5-100 pieces 
are suitable for it per 10cm of band-like staple-fiber nonwoven fabrics, and when making a hole it is 
appropriate for the number of breaks to make the rate of a puncturing aspect product about 10 - 80 /o. It 
less than a lower limit, an effect will not show up, respectively, and if it exceeds a upper limit, 
nonwoven fabric intensity will become weak, or the fall of a filtration accuracy will arise. Moreover, it 
can consider as plurality or combining the number of the band-like staple-fiber nonwoven fabric when 
rolling round with other thread, such as spun yarn, and twining it can also adjust a filtration eiliciency. 
Moreover, as shown in drawing 11 , after twisting a band-like staple-fiber nonwoven fabric convergence 
object to a certain amount of path and forming a inner layer 16, you may use the method of making 
involve in a nonwoven fabric double-width by the middle, forming the insertion nonwoven cloth layer 
17 twisting a band-like staple-fiber nonwoven fabric convergence object by reciprocating movement 
continuously, and forming an outer layer 18. If this method is enforced when a thread interval is made 
large and twisted, and the collection efficiency of a particle is not fully obtained, it can adjust a 
collection efficiency easily. 
T00381 

[Example] Below, although this invention is explained still in detail, this invention is not limited to these 
examples by an example and the example of comparison. In addition, in each example, evaluation of the 
physical properties of a filter medium, a filtration efficiency, etc. was performed by the method ot 

indicating below. „ , , „„„ fo 

[00391 (Eyes and thickness) The nonwoven fabric was cut out from three places so that the area ot a 
nonwoven fabric might be set to 2 625cm, and the weight was measured, it converted into the weight per 
square meter, and the average was made into eyes (g/m2). Moreover, five thickness of a nonwoven 
fabric was arbitrarily measured with the thickness measurement machine, and the average was made into 
the thickness (mm) of a nonwoven fabric. In addition, the gauge head of a thickness measurement 
machine is 20mm in diameter, and added the load of 1 0 g/cm2. 

[0040] (Diameter of fiber) Five places were sampled at random from the nonwoven fabric, they were 
photoed with the scanning electron microscope, 20 fiber per place was chosen at random, those 
diameters of fiber were measured, and the average was made into the diameter (micrometer) of fiber of 

the nonwoven fabric. a AA a ,c.;„„ 

[00411 (The number of ribs of a band-like staple-fiber nonwoven fabric convergence object) After fixing 
a band-like staple-fiber nonwoven fabric convergence object with epoxy system adhesives, five places 
were cut in arbitrary positions and a photograph of the cross section was taken under the niicroscope. 
From the photograph, in any [ of a mountain chip box or a valley chip box ] case the number of the 
folds of a band-like staple-fiber nonwoven fabric convergence object was counted as one, and 1/2 ot the 
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cut number of averages of five places was made into the number of ribs. 

[00421 (Voidage of a band-like short ******** convergence object) After fixing the cross-section 
configuration of a band-like staple-fiber nonwoven fabric convergence object with epoxy system 
adhesives five places were cut in arbitrary positions and a photograph of the cross section was taken 
under the microscope. Image analysis of the photograph was carried out, and it asked for the cross 
section of a band-like staple-fiber nonwoven fabric convergence object. Moreover, the band-like staple- 
fiber nonwoven fabric convergence object of a part different from this was cut in length of 10cm, and it 
asked for voidage (%) using the following formula from the weight and the cross section for which it 

asked previously. ,. , ^. , 

(Appearance volume of a band-like staple-fiber nonwoven fabric convergence object) = (cutting length 
of the cross-section x band-like staple-fiber nonwoven fabric convergence object of a band-like staple- 
fiber nonwoven fabric convergence object) 

(Block style product of a band-like staple-fiber nonwoven fabric convergence object) -(weight ot band- 
like staple-fiber nonwoven fabric convergence object)/(specific gravity of the raw material of a band- 
like staple-fiber nonwoven fabric convergence object) 

(Voidage of a band-like staple-fiber nonwoven fabric convergence object) ={l-(block style product ot 
band-like staple-fiber nonwoven fabric convergence object)/(appearance volume of band-like staple- 
fiber nonwoven fabric convergence object)} xl00%[0043] (Thread interval) Ten intervals per filter 
cartridge (shown in 15 of drawing 10) with the band-like staple-fiber nonwoven fabric convergence 
object wound around the layer under one of them in parallel to the band-like staple-fiber nonwoven 
fabric convergence object (or filamentose object twisted around the perforated tube-like object in the 
following examples) in a surface were measured, and the average was made into the thread interval 

[ 00441 (Voidage of a filter layer) The outer diameter of a filter cartridge, a bore, length, and the weight 
were measured, and it asked for voidage (%) using the following formula. In addition, m order to ask for 
the voidage of only a filter layer, the perforated tube-like object outer diameter was used for the filter 
layer bore, and the value which subtracted the perforated tube-like object weight from the filter-cartridge 
weight was used for the value of a filter layer weight. 

=pi{(Appearance volume of a filter layer) (Filter-cartridge outer diameter) 2-(filter layer bore) -[ 2}x 
(filter-cartridge length) /4(block style product of filter layer) =(filter layer weight)/(density of filter layer 
raw material) (voidage of filter layer) ] {appearance volume of 1- (block style product of filter layer) / 
filter layer) x - in addition 1 00% When the inclination of voidage was given to a filter layer, it is 
measuring the weight and outer diameter of a band-like staple-fiber nonwoven fabric convergence object 
after undoing and undoing every [ of filter layer thickness / 3 / 1/], and a band-like staple-fiber 
nonwoven fabric convergence object, and the voidage of a inner layer, an interlayer, and an outer layer 

was calculated. . 4 , ncn m . 

[00451 (A filtration accuracy, pressure loss, filtration life) One filter cartridge with a length of 250mm is 
attached in housing of a circulating filtration-efficiency testing machine, with a pump, a flow rate is 
adjusted to 301./m, and water flow circulation is carried out. The pressure differential of the housing 
entrance side at this time and an outlet side was measured, and it considered as pressure loss (MPa). 
Next eight sorts of the test powder I set to the water through which it circulates JIS 8901 (it abbreviates 
to eight sorts of JIS.) Z Median diameter: They are said 7 kinds (it abbreviates to seven sorts of JIS.) as 
6 6-8 6 micrometers. Median diameter: Carry out continuation addition of the cake which mixed 27-31 
-micrometers by_the_weight ratio 1:1 by part for 0.5g/, and extract an undiluted solution and filtrate after 
r of an addition start 1 5 minutes. After diluting the extracted liquid with a suitable scale factor, the 
collection efficiency for every particle size was computed for the particle number for every particle size 
contained in each liquid using the optical interception formula particle detector. Next the value was 
interpolated and it considered as the initial filtration accuracy (micrometer) in quest of the particle size 
which shows 80% of collection efficiencies. Furthermore, the cake was added, when pressure loss 
reached 0 2MPa(s), an undiluted solution and filtrate were extracted, same measurement was performed, 
and it asked for the filtration accuracy (micrometer) at the time of 0.2MPa(s). Moreover, time until it 



http://www4.ipdl,ipo.go,ip/cgi-bin/tran_web_cgLejje 



11/15/02 



Page 11 of 13 



reaches 0.2MPa(s) from a cake addition start was made into the filtration life (minute). 
[0046] (Fiber omission) One filter cartridge with a length of 250mm is attached in housing of a 
circulating filtration-efficiency testing machine, a flow rate is adjusted to lOl./m with a pump, and it lets 
ion exchange water flow. 0.5 of the 1. which extracted 51. of initial filtrate at the housing outlet -- a 
nitrocellulose filter paper with 0.8 micrometers [ of apertures ], and a diameter of 25mm - filtering — a 
filter paper top — fiber with a length of 1mm or more made [ 20 or more of O and the case of four or 
less / a certain case ] ** and the case of 5-9 O for x and the case of 10-19, and fiber omission were 
judged 

[0047] (Example 1) As a band-like staple-fiber nonwoven fabric, it consisted of a polypropylene fiber 
and 0.22mm in eyes 30.5 g/m2 and thickness, 18 micrometers of diameters of fiber, 4cm of slit width, 
and 15% of the nonwoven surface-of-cloth product used the nonwoven fabric by which 
thermocompression bonding was carried out by the heat embossing roll. Moreover, the injection 
molding article made from polypropylene with the bore of 30mm, an outer diameter [ of 34mm ], and a 
length of 250mm was used as a perforated tube-like object. When twisting a band-like staple-fiber 
nonwoven fabric around a perforated tube-like object by the winder, eight ribs and the band-like staple- 
fiber nonwoven fabric convergence object of 87% of voidage were formed by letting the rib formation 
guide of the configuration shown in drawing 3 before a traverse guide pass. By spindle rotational 
frequency lOOOrpm, this was rolled round until it became the outer diameter of 62mm to the perforated 
tube-like object, and the cylinder-like filter cartridge of the thread interval of 0.7mm and 79% of filter 
layer voidage was obtained. The measurement result of a filtration efficiency is shown in Table 1 . 
[0048] 
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[0049] (Example 2) It consisted of fiber which mixed with cotton at 50 % of the weight of polyethylene 
terephthalate fibers, and 50 % of the weight of rayon fiber as a band-like staple-fiber nonwoven fabric, 
and 0.23mm in eyes 3 1 ,2 g/m2 and thickness, 16 micrometers of diameters of fiber, 4cm of slit width, 
and 15% of the nonwoven surface-of-cloth product used the nonwoven fabric by which 
thermocompression bonding was carried out by the heat embossing roll. Moreover, the injection 
molding article made from polypropylene of an example 1 was used as a perforated tube-like object. 
When twisting a band-like staple-fiber nonwoven fabric around a perforated tube-like object by the 
winder, 12 ribs and the band-like staple-fiber nonwoven fabric convergence object of 89% of voidage 
were formed by letting the rib formation guide of the configuration shown in drawing 3 before a traverse 
guide pass. By spindle rotational frequency lOOOrpm, this was rolled round until it became the outer 
diameter of 62mm to the perforated tube-like object, and the cylinder-like filter cartridge of the thread 
interval of 0.6mm and 79% of filter layer voidage was obtained. The measurement result of a filtration 
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efficiency is shown in Table 1 . The uptake area of a band-like staple-fiber nonwoven fabric convergence 
object increased, and the filtration life improved from the example 1 because the number of ribs 
increased. 

[0050] (Example 3) It consisted of a **** type bicomponent fiber of the weight ratio 5:5 which used the 
high density polyethylene for the sheath side, and used polypropylene for the heart side as a band-like 
staple-fiber nonwoven fabric, and it is 0.25mm in eyes 29.6 g/m2 and thickness, 17 micrometers of 
diameters of fiber, and 4cm of slit width, and the fiber intersection used the nonwoven fabric by which 
the thermal bond was carried out with the heat through air type heat setting machine. Moreover, the 
injection molding article made from polypropylene of an example 1 was used as a perforated tube-like 
object. When twisting a band-like staple-fiber nonwoven fabric around a perforated tube-like object by 
the winder, 12 ribs and the band-like staple-fiber nonwoven fabric convergence object of 90% of 
voidage were formed by letting the rib formation guide of the configuration shown in drawing 3 before a 
traverse guide pass. By spindle rotational frequency lOOOrpm, this was rolled round until it became the 
outer diameter of 62mm to the perforated tube-like object, and the cylinder-like filter cartridge of the 
thread interval of 0.5mm and 80% of filter layer voidage was obtained. The measurement result of a 
filtration efficiency is shown in Table 1 . Since the thermal-bond point increased by having processed it 
with the heat through air type heat setting machine, omission of fiber decreased compared with the 
example 2. 

[0051] (Example 4) As a band-like staple-fiber nonwoven fabric, it became from the **** type 
bicomponent fiber using the low melting point polyester (185 degrees C of melting points) which is 
ethylene glycol / terephthalic acid (75-mol %) / isophthalic-acid (25-mol %) copolymer at the 
polyethylene-terephthalate and sheath side at the heart side, and it is 0.26mm in eyes 33.2 g/m2 and 
thickness, 21 micrometers of diameters of fiber, and 4cm of slit width, and the nonwoven fabric to 
which the thermal bond of the fiber intersection be carried out with the Moreover, the injection-molded 
product made from a polybutylene terephthalate was used with the same size as an example 1 as a 
perforated tube-like object. When twisting a band-like staple-fiber nonwoven fabric around a perforated 
tube-like object by the winder, the band-like staple-fiber nonwoven fabric convergence object with 12 
ribs was formed by letting the rib formation guide of the configuration shown in drawing 3 before a 
traverse guide pass. The cut water rolled 10 Ns of tension at the time of rolling up, and the end is 
making it change gradually with 2 Ns, and obtained the cylinder-like filter cartridge the outer diameter 
of 62mm and whose thread interval are 0.5mm and 82% of filter layer voidage. The voidage of a inner 
layer, an interlayer, and an outer layer was 79%, 81%, and 84%, respectively. The measurement result of 
a filtration efficiency is shown in Table 1. By gathering voidage, depth type filtration went to the outer 
layer from the inner layer, and the filtration life improved rather than the example 3. 
[0052] (Example 5) as a band-like staple-fiber nonwoven fabric ~ a sheath side ~ a line ~ it consisted of 
a **** type bicomponent fiber of the compound ratio 5:5 which used polypropylene for the low-density- 
polyethylene (125 degrees C of melting points), and heart side, and it is 0.30mm in eyes 32.6 g/m2 and 
thickness, 23 micrometers of diameters of fiber, and 5cm of slit width, and the nonwoven fabric to 
which the thermal bond of the fiber intersection was carried out with the heat through air type heat 
setting machine was used Moreover, the injection molding article made from polypropylene of an 
example 1 was used as a perforated tube-like object. First, 16 ribs and the band-like staple-fiber 
nonwoven fabric convergence object of 87% of voidage were formed by winding around a bobbin, after 
letting the rib formation guide group of composition of that a band-like staple-fiber nonwoven fabric is 
shown in drawing 7 pass and hanging a twist of 200 times per m with a twisting machine. Next, it let out 
the band-like staple-fiber convergence object from this bobbin, it rolled round until it became the outer 
diameter of 62mm to the perforated tube-like object by spindle rotational frequency lOOOrpm by the 
winder, and the cylinder-like filter cartridge whose thread intervals are 0.3mm and 77% of filter layer 
voidage was obtained. The measurement result of a filtration efficiency is shown in Table 1. The 
filtration accuracy became high by the voidage of a band-like staple-fiber convergence object falling, 
and winding densely by having applied the twist. 

[0053] (Example 6) as a band-like staple-fiber nonwoven fabric ~ a sheath side - a line ~ 70 % of the 
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weight of **** type bicomponent fibers and 30 % of the weight of cotton of the weight ratio 5:5 which 
used polypropylene for the low-density-polyethylene (125 degrees C of melting points) and heart side 
mixed with cotton, it is 0.29mm in eyes 33.1 g/m2 and thickness, 21 micrometers of diameters of fiber, 
and 5cm of slit width, and the nonwoven fabric to which the thermal bond of the fiber intersection was 
carried out with the heat through air type heat setting machine was used Moreover, the injection molding 
article made from polypropylene of an example 1 was used as a perforated tube-like object. First, 16 ribs 
and the band-like staple-fiber nonwoven fabric convergence object of 86% of voidage were formed by 
winding around a bobbin, after letting the rib formation guide group of composition of that a band-like 
staple-fiber nonwoven fabric is shown in drawing 7 pass and hanging a twist of 200 times per m with a 
twisting machine. Next, it let out the band-like staple-fiber convergence object from this bobbin, it 
rolled round until it became the outer diameter of 62mm to the perforated tube-like object by spindle 
rotational frequency lOOOrpm by the winder, and the cylinder-like filter cartridge whose thread intervals 
are 0.2mm and 76% of filter layer voidage was obtained. The measurement result of a filtration 
efficiency is shown in Table 1 . Water flow nature improved rather than the increase of a hydrophilic 
properly, and the example 5 by mixing the cotton which is a cellulosic fiber. 
[0054] (Example 1 of comparison) The spun yarn made from polypropylene with a diameter of 2mm 
which spinned the fiber of fineness 3dtex instead of the band-like staple-fiber nonwoven fabric 
convergence object was used, it rolled round until it became the outer diameter of 62mm to the same 
perforated tube-like object as an example 1 by spindle rotational frequency lOOOrpm, and the cylinder- 
like filter cartridge of the thread interval of 1.0mm and 77% of filter layer voidage was obtained. The 
measurement result of a filtration efficiency is shown in Table 1. Although water flow nature and the 
filtration life were as near as the example 1, initial uptake particle size was quite large, and at the time of 
0.2MPa, uptake particle size also became still larger and it became a filter inferior to an example 1. 
Moreover, there were very many omission of a filtering medium. 

[0055] (Example 2 of comparison) while carrying out the slit of the staple-fiber nonwoven fabric of an 
example 1 to 25cm width of face and adding the load of linear pressure 1 kg/cm to the same perforated 
tube-like object as an example 1 ~ until ~ it twisted and the cylinder-like filter cartridge of the outer 
diameter of 62mm and 76% of filter layer voidage was obtained The measurement result of a filtration 
efficiency is shown in Table 1. Although initial uptake particle size was smaller than the example 1 a 
little, water flow nature and the filtration life were inferior. 

[0056] (Example 3 of comparison) JIS cut in width of face of 5cm instead of the band-like staple-fiber 
nonwoven fabric convergence object P One sort of filter papers set to 3801 were used, first, this band- 
like filter paper ~ the metal of the diameter cm of an entrance, and 0.5cm of diameters of an outlet - the 
funnel was wound around the bobbin after hanging the twist of 200 times per m with through Next, it let 
out from the bobbin the filter paper by which twisting was carried out, it rolled round until it became the 
outer diameter of 62mm to the perforated tube-like object by spindle rotational frequency lOOOrpm, and 
the cylinder-like filter cartridge whose thread intervals are 0.2mm and 73% of filter layer voidage was 
obtained. The measurement result of a filtration efficiency is shown in Table 1. Initial-pressure loss was 
large and the filtration life was also inferior to an example 5 in it. Moreover, there were a little many 
omission of a filtering medium. 

[Effect of the Invention] Compared with the spool type filter cartridge of the former [ filter cartridge / of 
this invention ], it can catch to a fine particle, and a filtration life is long, and change of initial uptake 
particle size is hardly seen, but what has low pressure loss is obtained. Moreover, it is stabilized without 
crushing a rib-like object, since it is hard to receive the filtration pressure of a rib and a perpendicular 
direction even if a rib compares with an parallel rib-like object, when the rib-like object of the band-like 
continuous-glass-fiber nonwoven fabric converged so that a part of rib [ at least ] might become un- 
parallel is used, and a filtration efficiency can be maintained. 



[Translation done.] 
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